LEUKAEMOID REACTIONS in tumourbearing animals have been reported frequently and have been reviewed by Dunn (1959) and Delmonte et al. (1966) . Hibberd & Metcalf (1971) described granulopoietic responses in mice to spontaneous lymphoid leukaemia and transplanted plasma-cell and breast tumours. Metcalf et al. (1 969a) found that anirnals bearing the myleomonocytic leukaemia WEHI 3 had increased numbers of in vitro colony-forming cells in marrow and spleen, and that this tumour produced a granulopoietic or colony-stimulating factor in vitro. Burlington et al. ( 1977) have also described a mammary adenocarcinoma which stimulates marked granulocytosis in vivo and elaborates a colony-stimulating factor in vitro.
More recently Lala et al. (1978) showed that i.p. transplantation of the Erhlich ascites tumour led to a rapid rise in the total numbers of B lymphocytes in the spleens of these animals. Using the same tumour, Garotta et al. (1978) showed that the spleen-colony-forming capacity of marrow from mice bearing this tumour decreased, while the numbers of committed granulocyte-macrophage colony-forming cells rose. Experiments also showed that the Erhlich ascites tumour produced granulocyte-macrophage colony stimulating factor in vivo and in vitro.
It has been shown (Smith et al., 1960 ) that mice inoculated with plasma-cell tumours had lowered antibody titres, partly attributed to a reduction in the number of antibody-producing cells after immunization. However, Claesson & Johnson (1978) found that animals bearing either s.c. transplanted B or T lymphomas or a mammary carcinoma responded with increased levels of B-lymphocyte precursor cells, but only during the period of exponential tumour growth. Preparation of cell suspensions.-At weekly intervals after inoculation, groups of 3-4 tumour-bearing mice and an equal number of control mice were killed by cervical dislocation. The spleen and tumour masses were removed aseptically, weighed, then converted to dispersed cell suspensions in 5 ml of Eisen's BSS by forcing the tissue through stainlesssteel sieves. Marrow cells were flushed from the femoral cavity into 5 ml of Eisen's BSS. Dispersed cell suspensions were prepared by repeated gentle pipetting.
Culture technique.-The general techniques for the culture of granulocyte-macrophage, eosinophil and megakaryocyte colonies has been described elsewhere (Metcalf, 1977) .
Briefly, the cells to be cultured were added to a mixture containing equal volumes of Dulbecco's modified Eagle's medium (DMEM) and 0.6% agar in distilled water (the latter had been boiled for 2 min and cooled to 37°C). The formula of the DMEM has been published in full elsewhere (Metcalf et al., 1975) . The agar-medium mixture containing either 50,000 marrow or spleen cells was pipetted in 1 ml volumes into 35 mm plastic Petri dishes and allowed to gel. After gelling, the culture dishes were placed in a 37°C incubator with a fully humidified atmosphere of 10% CO2 in air. To stimulate granulocyte-macrophage colonies, 0 1 ml of mouse-lung-conditioned medium was added to the cultures (Sheridan & Metcalf, 1973) . Megakaryocyte and eosinophil colonies were stimulated by adding 0-2 ml of spleen-conditioned medium to each culture (Metcalf et al., 1975b) .
The cultures were incubated for 7 days in a fully humidified atmosphere of 10% C02 in air. Colony counts were performed after 7 days of incubation, using an Olympus dissection microscope with semi-direct lighting and a magnification of x 35.
For classification of the colonies, individual colonies were removed with a fine Pasteur pipette and placed on albumin-coated microscope slides. Colonies were stained with luxol fast blue and haematoxylin (Shoham et al., 1974) and then classified as granulocytic, eosinophil, mixed or macrophage according to the criteria of Metcalf et al. (1967) .
Culture modification8.-Normal B-lymphocyte and ABE-8 colonies were grown using DMEM containing 5% FCS which had been pretested for its ability to support B-lymphocyte colony formation in vitro (Batch No. 50613, Flow Laboratories, Sydney, Australia). All cultures for B lymphocyte and ABE-8-colony-forming cells contained a final concentration of 5 X 10-5M 2-mercaptoethanol. In the absence of this additive, neither normal B lymphocyte nor ABE-8 colony formation occurred. Intact sheep red cells (0 3 ml of a 60% suspension in normal saline) which had been washed x 3 were added to each culture in order to potentiate B-lymphocyte colony growth.
Lysed red cells were added to some culture dishes in order selectively to inhibit normal B-colony formation and aid in the differentiation of neoplastic from normal B-lymphoid colony-forming cells (McCarthy, 1978) .
Preparation of conditioned media.-ABE-8 tumour cells were incubated for 7 days at a concentration of between 2 x 106 and 10 X 106/ ml in a number of different types of culture medium containing 5% heat-inactivated human plasma with or without 0 05 ml of varying dilutions of pokeweed mitogen (PKW, Grand Island Biological Co., New York) or 0 05 ml of phytohaemagglutinin P (PHAP; Difco Laboratories, Detroit, Michigan) or alone. In each experiment BALB/c spleen cells were used as a control; 2 x 106 were incubated as described above in the presence of 0 05 ml of a 1:15 dilution of PKW per ml of culture medium. After incubation, the media were centrifuged for 10 min at 3000 g.
The supernatant was then harvested and filtered through Millipore filters. The ability of the conditioned medium to stimulate colony growth was assayed by adding 0-2 ml of conditioned medium to cultures containing agar, medium and 50,000 BALB/c marrowA cells.
Chromiumn labelling.-ABE-8 tumour cells were adjusted to a concentration of 5 x 106/ml and were incubated for 1 h at 37°C with sodium 51Cr-chromate (The Radio-Chemical Centre, Amersham, Bucks), sp. act. 490 mCi/ mg at a ratio of 100 mCi per 5 x 106 cells. Cells were washed twice before injection in order to remove unbound isotope. Groups of 4 mice were then injected i.v. wAith 106 labelled cells. TwNo hours later the animals were killed and the number of counts in the marrow plug and the spleen was determined using a Packard 5230 Autogamma wNelltype scintillation counter.
The seeding efficiency of the tumour w%Aas then determined by the following formula:
cts organ-background 100 cts injected-background Diffusion chambers.-Diffusion chambers made from 0 45 ,um Millipore filters were filled with either 106 ABE-8 cells, 106 WEHI-3 cells (a tumour known to secrete CSF (Williams et al., 1978) or Eisen's BSS 0-2 ml. The chambers were then sealed and implanted i.p. into anaesthetized BALB/c mice. Two weeks later all the groups of animals were killed and their spleens and marrow were cultured, using the agar techniques for growving granulocyte-macrophage, eosinophil and megakaryocyte colonies.
RESULTS
The s.c. inoculation of 106 tumour cells killed 100% of the recipient mice within 3-4 weeks. There was no detectable increase in the size of the regional lymph node during the 3-week study; however, the spleen weights increased x 2 5 (Table  I) .
Granulocyte -macrophaje progenitor -cell responses
The frequency and total number of granulocyte-macrophage colony-forming cells (CGM-CFC) rose progressively in the spleen as tle tumour mass increased (Fig.  1) . Initially, total GM-CFC numbers also rose in the marrow but, as the mice developed advanced disease, levels fell, although remaining above normal levels. When the mice bearing s.c. tumours were analysed on the basis of detectable ABE-8 colonies in the marrow or spleen, a variable pattern of invasion of host tissues was (7) 82 (15) 9 (7) 6 (6) 52 (10) 17 (7) 0 (0) 184 (37) 75 (14) 49 (38) 60 ( (Table II) .
B-lymphocyte colony-forming cells (BL-CFC)
The total nuimber of BL-CFC rose progressively in the spleen and marrow with increasing tumour mass. This rise occurred whether or not there was tumour infiltration of these organs as detected by tumour colony-forming cells (Fig. 4) . There was also a marked rise in the total number of BL-CFCs with increasing tumour mass (Fig. 5) . However, no GM-CFCs could be detected in the tumour mass at any stage throughout the disease. tuimour-bearing animals and conitrol aniimals (8±1 per 105 cells, Table II) . However, total numbers of eosinophil colonyforming cells were greater in the tumourbearing animals (Table III (Table  III) . 
Conditioned-muedium pr-oduction by ABE-8 cells Attempts to make conditioned media from the tumour in vitro using a variety of mitogens and media were relatively unsuccessful. At no time could a conditioned medium be produced that would stimulate B-lymphocyte colony-forming cells.
Culture of ABE-8 cells in a variety of media failed to lead to the production of detectable levels of CM-CSF. However, after culture of 2 x 106 tumour cells with PHAP at a concentration of 1/64 to stimulate the ABE-8 cells, the conditioned medium w-vas able to stimulate low numbers of granulocyte-macrophage colonies. However, this activity was weaker than conditioned medium produced from PKWstinmulated spleen cells. , 1978) , had higher levels of granulocyte-macrophage progenitors in the spleen than mice implanted with diffuision cha,mbers containing Eisen's BSS, whereas those mice with diffusion chambers containing ABE-8 did not have increased levels of haemopoietic progenitor cell (Table IV) . The mice with the diffusion chambers containing WEHI-3B also had elevated levels of megakaryocyte colonyforming cells, which was not demonstrable in mice with the diffusion chambers containing ABE-S. MleaIi +s.e. of 3 experimeints. 0-1 ml of mouselung-conditioned medium added to each cultuire. 2-mercaptoethanol (2me) adlded to the cultures at a concentration of 5 x 10-5M as indicated.
DISCUSSION
These findings agree with the work of Hibberd & Metcalf (1971 ), Lala et al. (1978 and Burlington et al. (1977) , in showing that tumour-bearing mice have more granulocyte-macrophage progenitor cells in their spleen and marrow. The results extend those of earlier observations by showing that total numbers of eosinophil and megakaryocyte progenitor cells are also higher in tumour-bearing mice. The ABE-8 tumour appears to stimulate an increase in granulocyte-macrophage colony-forming cells only after tumour colony-forming cells have metastasized to the spleen or marrow. The increase in haemopoietic progenitor cells is most marked in the spleens of tumour-bearing animals.
In vitro mixing and triple-layer experiments suggestedl that the tuimour cells do not potentiate normal haemopoietic colony formation either by cell-cell interactions or by the release of diffusible factors. However, the ABE-8 tumour will produce conditioned medium containing small amounts of GM-CSF when stimulated with PHA.
The results of the experiments where mice were implanted with diffusion chambers suggest that the increase in totals of haemopoietic progenitor cells was not mediated by a humoral factor released by the tumour cells in vivo, and that other mechanisms are responsible for these observed increases in host haemopoietic progenitor-cell numbers. The fact that these phenomena can be demonstrated in nude mice suggest that this increase is not a T-lymphocyte-mediated event. Other possible mechanisms are a humoralmediated immune response or a response to circulating viruses or interferon. This transplanted lymphoid leukaemia appears to provide a useful model for further analysis of these mechanisms. 
